Report prepared for Bra by Eric L. Piza, Brandon C. Welsh,
David P. Farrington and Amanda L. Thomas

CCTV and Crime Prevention

A new Systematic Review and Meta-Analysis

bra

Swedish National Council for Crime Prevention







CCTV and Crime Prevention

A New Systematic Review and Meta-Analysis

Eric L. Piza
John Jay College of Criminal Justice,
City University of New York

Brandon C. Welsh
School of Criminology and Criminal Justice,
Northeastern University
Netherlands Institute for the Study of Crime
and Law Enforcement

David P. Farrington
Institute of Criminology, Cambridge University

Amanda L. Thomas
John Jay College of Criminal Justice,
City University of New York



Bra - a centre of knowledge on crime and measures to combat crime

The Swedish National Council for Crime Prevention (Brottsférebyggande radet — Bra)
works to reduce crime and improve levels of safety in society by producing data and
disseminating knowledge on crime and crime prevention work and the justice system'’s
responses to crime.

This report may be ordered from booksellers or
Norstedts Juridik, SE-106 47 Stockholm, Sweden
+46 (0) 8-598 191 90, fax +46 (0) 8-598 191 91, e-mail kundservice@nj.se

Production:

Swedish National Council for Crime Prevention

Box 1386, SE-111 93 Stockholm, Sweden

+46 (0)8-527 58 400, e-mail info@bra.se

Visit the National Council for Crime Prevention online at www.bra.se

Authors: Eric L. Piza, Brandon C. Welsh, David P. Farrington, Amanda L. Thomas

Cover lllustration: Helena Halvarsson
Printing: AJ E Print AB
© Brottsférebyggande radet 2018

ISBN 978-91-88599-02-5 « URN:NBN:SE:BRA-774



Foreword

Closed circuit television surveillance (CCVT) is a commonly used
and equally commonly debated method for preventing crime. Tech-
nological developments have contributed to a constant growth in the
use of CCTV, and the body of research on the effects is also expand-
ing. This systematic review examines the best available research up
to this point to answer the question: does CCTV prevent crime?

There are never sufficient resources to conduct rigorous evaluations
of all the crime prevention measures employed in an individual
country such as Sweden. Nor are there resources to conduct sci-
entific studies of all of the possible effects produced by different
measures against crime and unsafety. For these reasons, the Swedish
National Council for Crime Prevention (Brd) has commissioned
distinguished researchers to conduct a series of international reviews
of the research published in these fields.

In 2007 Bra published a systematic review on the effects of CCTYV,
based on 44 studies which at that time were available and efficient
enough to be included. This report comprises an updated review,
with now includes a total of 80 studies. In focus are the effects of
CCTYV on levels of crime. The work has been conducted by Pro-
fessor Eric L. Piza at John Jay College of Criminal Justice, (USA),
Professor Brandon C. Welsh at Northeastern University (USA), Pro-
fessor David P. Farrington at the University of Cambridge (UK), and
Amanda L. Thomas at John Jay College of Criminal Justice (USA).

The study follows the rigorous methodological requirements of a
systematic review and statistical meta-analysis. The analysis com-
bines the results from a substantial number of studies that are con-
sidered to satisfy a list of empirical criteria for measuring the effects
as reliably as possible. Even though important questions remain
unanswered, the study provides a vital and far-reaching overview to
date of the preventive effects of CCTV.

Stockholm, June 2018

Erik Wennerstrom
Director-General
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Summary

This report updates the systematic reviews and meta-analyses of the
crime prevention effect of closed-circuit television (CCTV) con-
ducted by Welsh and Farrington (2002, 2007, 2009). We build upon
the important insights generated by the prior reviews while posing
new questions on the effect of CCTV as a crime prevention strat-
egy. We began our study through a rigorous approach for locating,
appraising, and synthesizing evidence from prior evaluation studies.

The search process resulted in the collection of 36 new evalua-

tions of CCTV that met the inclusion criteria. In considering these
new evaluations alongside those included in the last review (Welsh
and Farrington, 2007, 2009), the present review includes 80 dis-
tinct evaluations of CCTV. This represents an approximately 82%
increase from the 44 studies included in the last review. Of the 80
included studies, 76 provided the requisite data to be included in the
meta-analysis.

Our meta-analysis generated a number of findings that both replicate
and build upon those of the last review, including:

e Overall, CCTV is associated with a modest but significant
decrease in crime.

o The effect of CCTV was largest and most consistently observed
in car parks. However, findings suggest that more settings may
be amenable to CCTV than previously thought, as crime reduc-
tions were also observed in residential areas.

e Of the six countries where CCTV was evaluated, CCTV showed
the strongest evidence of effectiveness in the UK.

e Of the five primary crime types tested in the CCTV evaluations,
property crime, vehicle crime, and drug crime exhibited statisti-
cally significant reductions.

e The manner by which public safety agencies use CCTV is
an important consideration. Actively monitored systems and
programs deploying CCTV in conjunction with multiple other
interventions generated larger effect sizes than their counterparts.

The findings of this review have implications for researchers, poli-
cymakers, and practitioners. Overall, we can conclude that CCTV
reduces crime to a certain degree and that these effects are most
pronounced within certain environments. The research evidence also
supports the notion that CCTV should be deployed not as a “stand-
alone” intervention, but rather as one component of a compre-
hensive strategy involving multiple interventions. For the research
community, we see opportunities for the further improvement of

the evidence base. Researchers can increase the rigor of CCTV



evaluations by emphasizing the use of rigorous quasi-experimental
evaluations and creatively generating opportunities for randomized
experiments. Furthermore, researchers should move beyond the
singular research question of “Does CCTV Work?” and attempt to
isolate the programmatic, societal, and geographic factors associated
with CCTV effect.



Introduction

Recent decades have seen the emergence of CCTV as a mainstream
crime prevention tactic around the world. Whereas video surveil-
lance systems were once limited to indoor retail environments

and office buildings, public officials have invested heavily in video
surveillance technology to monitor public places. The tactic’s rise
can be traced to Great Britain, where three-quarters of the Home
Office budget was allocated to CCTV-related projects from 1996 to
1998 (Armitage, 2002). Such policy decisions increased dramatically
the number of CCTV systems in Britain from approximately 100 in
1990 (Armitage, 2002) to over four million less than two decades
later (Farrington et al., 2007a). Cities throughout the United States
have likewise made substantial investments in CCTV. According to
the most recently available estimates, 49% of local police depart-
ments in the United States report using CCTV, with usage increas-
ing to 87% for agencies serving jurisdictions with populations of
250,000 or more (Reaves, 2015).

Public safety agencies may invest in CCTV for a number of reasons,
such as to assist in the detection and retroactive investigation of
crime or promote increased use of public spaces (Gill & Spriggs,
2005; Ratcliffe, 2006). However, a review of the literature suggests
that the primary anticipated benefit of CCTV is the prevention of
crime, as the majority of empirical evaluations test CCTV’s effect
by measuring crime level changes from “pre” to “post” camera
installation periods. While such a research agenda seems to reflect
an emphasis on deterrence effects (Piza et al., 2014a)the relationship
between CCTV and deterrence has been left iPiza, E. L., Caplan, J.
M., & Kennedy, L. W. (2012, CCTV can prevent crimes through
other mechanisms (Welsh & Farrington, 2007). For example, Paw-
son and Tilley (1994) offered nine potential mechanisms by which
CCTV can impact crime, while Gill and Spriggs (2005) offered a
truncated list of five mechanisms. Similarities appear across these
works, with increased offender apprehension, increased natural
surveillance, publicity, and improved citizen awareness identified

as potential causes of crime reduction by both Pawson and Tilley
(1994) and Gill and Spriggs (2005). CCTV further has the potential
to assist police post-crime commission, specifically by improving the
response of personnel to emergencies (Ratcliffe, 2006), providing
visual evidence for use in criminal investigations (Ashby, 2017), and
securing early guilty pleas from offenders (Owen et al., 2006). With
various preventative mechanisms and potential uses, CCTV can be
considered a situational crime prevention strategy (Clarke, 1997), as
the potential benefits provided by CCTV will be contingent on the



precise circumstances of the crime problem it is deployed to address.
We must also acknowledge the possibility for CCTV to increase
crime, as CCTV can detect crimes that would have otherwise gone
unreported to police (Winge & Knutsson, 2003) or make citizens
more vulnerable by providing a false sense of security, causing them
to relax their vigilance or stop taking precautions in public settings
(Welsh & Farrington, 2007).



Background

During the early expansion of CCTV, many scholars attributed the
vast rise of the technology to political motivation and public enthu-
siasm. Painter and Tilley (1999) argued that CCTV’s rise in Britain
was due to the “surface plausibility” of the measure and the political
benefits officials expected from “being seen to be doing something
visible to widespread concerns over crime...” (p. 2). Pease (1999)
commented on the popularity of CCTV and how small a role evalua-
tion played in its expansion: “Crime reduction has been bedeviled by
the tendency to polarize measures into those which will be helpful

in all circumstances and those which will not be helpful in any, a
process that the evaluative process has often mirrored and accel-
erated. In recent years...closed circuit television (CCTV) has sadly
fallen into the first category” (p. 48). Pease further lamented that
policymakers seemingly did not readily consult the scientific evidence
when considering the adoption of CCTV, stating “one is tempted to
ask where rigorous standards went into the headlong rush to CCTV
deployment” (p. 53).

While research on CCTV was once sparse, the state of the literature
can no longer be described as such. The number of CCTV evalua-
tions has increased significantly over time. Furthermore, while public
surveillance research has been previously described as methodolog-
ically weak, with over 55% of studies using less than a comparable
experimental-control design (Welsh et al., 2011), rigorous designs
have increasingly been incorporated in the study of CCTV. We now
have several examples of researchers using randomized field trials to
test the effect of interventions deploying cameras as a stand-alone
crime deterrent (Hayes and Downs, 2011; La Vigne and Lowry,
2011) or as part of proactive place-based patrol strategies (Piza et
al., 2015). Others have used sophisticated matching techniques in
the absence of randomization to help ensure statistical equivalence
between treatment and control groups (Farrington et al., 2007a;
Piza, 2018a). Researchers have also taken advantage of opportu-
nities afforded by naturally occurring social occurrences to reduce
problems of endogeneity (i.e. when the allocation of surveillance
cameras is correlated with unobserved factors that determine crime)
when evaluating CCTV (Alexandrie, 2017). As a result, the CCTV
literature has become robust, offering a great deal of insight to both
the research community and practice agencies considering the adop-
tion of video surveillance technologies.

Systematic reviews and meta-analyses conducted by Welsh and Far-
rington (2002, 2007, 2009) synthesize the empirical knowledge on



CCTV. The initial review (Welsh and Farrington, 2002) included 22
evaluations and found that CCTV had a small, but significant, effect
on vehicle crimes and no effect on violent crimes. The most recent
review (Welsh and Farrington, 2007, 2009) included 44 evaluations
and examined the effect of CCTV across four main settings: city and
town centers, public housing, public transport, and car parks. The
pooled effects (across all studies) showed an overall 16% drop in
crime. However, the crime reduction was driven by a 51% reduc-
tion in the car parks schemes, with the CCTV systems in the other
settings having small and non-significant effects on crime.

Following the systematic reviews of Welsh and Farrington, Alex-
andrie (2017) reviewed seven randomized or natural experiments

on CCTV, finding that CCTV reduced crime between 24 to 28% in
public streets and urban subway stations, but had no desirable effect
in parking facilities or suburban subway stations. The findings of
Alexandrie (2017) diverged somewhat from those of Welsh and Far-
rington (2002, 2007, 2009). Alexandrie (2017) identified the smaller
effect sizes associated with quasi-experiments, varying study settings
(i.e., countries), and differing integration with police practices as
contextual factors that could explain this divergence. However, we
must also acknowledge the likely effect of the small sample size of
Alexandrie (2017), with seven studies representing a small propor-
tion of the of overall knowledge base on CCTV.

Recent developments in research on and use of CCTV point to the
need for an updated review and meta-analysis, which we present in
this report. Our review builds upon the insights provided by Welsh
and Farrington (2002, 2007, 2009) while posing new questions on
the effect of CCTV as a crime prevention strategy. Our study meth-
odology is discussed in the next section. We conclude the report with
a presentation of findings and discussion of their implications for
CCTV policy and research.



Research Methods

Criteria for inclusion of evaluation studies

In following the methodology of systematic reviews (Welsh et al.,
2013), we incorporated a rigorous approach for locating, apprais-
ing, and synthesizing evidence from prior evaluation studies. Studies
were selected for inclusion in the review according to the following 4
criteria (Welsh and Farrington, 2002, 2007, 2009).

1)

CCTV was the main focus of the intervention. For evaluations
involving one or more other interventions, only those evaluations
in which CCTV was the main intervention were included. We
determined the main intervention based upon the author’s identi-
fication of such. When the authors did not explicitly identify the
main intervention, we based this determination on the impor-
tance the report gave to CCTV relative to the other interventions.

The evaluation used an outcome measure of crime.'

The research design involved, at minimum, before-and-after
measures of crime in experimental and control areas. This is
widely accepted as the minimum interpretable research design
(Cook and Campbell, 1979; Farrington et al., 2002).

Both the treatment and control areas experienced at least 20
crimes during the pre-intervention period. Any study with less
than 20 crimes in the pre-intervention period would lack the
sufficient statistical power to detect changes in crime.

1

We originally planned on expanding this criterion by including studies that measured
citizen fear of crime as well. However, given that raw data was unavailable for a very
high proportion of studies, our main focus for this review remained crime. Nonet-
heless, a meta-analysis of the handful of studies reporting sufficient fear data is
included in sections A1 and A2 of the appendix.

It should be noted that certain studies include outcome measures of criminal activity
that were not derived from police records. Sivarajasingam et al. (2003) included
emergency room visits as well as police records to measure incidents of assault
injury. We considered both measures in our calculation of effect size. Reid and
Andresen (2014) used insurance data along with police recorded data to evaluate
vehicle crime in a car park system. However, the insurance data totaled less than 20
incidents during the pre-intervention period in the experimental area, so this measure
was excluded from our analysis.



Search strategies

We incorporated five search strategies to locate studies for inclusion

n

1)

this review.?

Searches of electronic bibliographic databases. In total, 11 bib-
liographic databases were searched using relevant key words:*
Criminal Justice Abstracts, CrimeSolutions.gov, National
Criminal Justice Reference Service (NCJRS) Abstracts, Socio-
logical Abstracts, Educational Resources Information Clearing-
house (ERIC), Google Scholar, Government Publications Office
Monthly Catalogue (GPO Monthly), Psychology Information
(PsychInfo), Proquest Dissertation & Theses Global, Rutgers
Gottfredson Library gray literature database, and the Campbell
Collaboration virtual library (www.campbellcollaboration.org/
library).

Manual searches of CCTV evaluation study bibliographies. As
our search progressed, we conducted manual searches of the
references section of each study identified for potential inclusion.
This was done in order to identify cited research that may fit the
inclusion criteria.

Manual searches of other CCTV study bibliographies. We
conducted manual searches of the following theoretical articles,
policy essays, qualitative studies, and literature reviews pub-
lished since Welsh and Farrington (2007) that either directly or
tangentially related to CCTV: Alexandrie (2017); Adams and
Ferryman (2015); Augustina and Clavell (2011); Hempel and
Topfer (2009); Keval and Sasse (2010); Hollis et al. (2011); Lett
et al. (2012); Lorenc et al. (2013); Gannoni et al. (2017); Piza
(2018b); Taylor (2010); Welsh et al. (2015); Woodhouse (2010).

Forward searches of CCTV evaluations. We used Google Scholar
to conduct forward searches of all evaluation studies identified
in the prior reviews (Welsh and Farrington, 2002, 2007, 2009)
as well as during our updated search. Through this process, we
obtained all articles that cited a study included in this updated
review and manually reviewed their references section.

3

4

Phyllis Schultze of the Gottfredson Library at the Rutgers University School of
Criminal Justice provided assistance to us throughout the project. At the outset,

Ms. Schultze assisted us in developing our search strategies. As we conducted the
search, she provided further assistance by making available full-text versions of artic-
les we were unable to collect and contacting CCTV evaluation authors and librarians
at other universities to obtain titles not housed at the Rutgers library.

The following search terms were used: CCTV, Closed-Circuit Television, Video
Surveillance, Public Surveillance Formal Surveillance, Video Technology, Surveillance
Cameras, Camera Technology, and Social Control. Each of these terms was sear-
ched on their own and in conjunction with (i.e. “AND”) the following terms: crime,
public safety, evaluation.


http://www.campbellcollaboration.org

5) Contacts with leading researchers. The names of the researchers
we contacted can be found in the acknowledgments.

These search strategies identified 71 CCTV evaluations conducted
since the publication of Welsh and Farrington (2007).5 Thirty-two
studies did not meet the inclusion criteria and were thus excluded.
An additional three studies met the criteria but were excluded
because they presented findings that were redundant to those pre-
sented in other research.6 All excluded studies are denoted with x in
the references section.

This process resulted in the collection of 36 new evaluations of
CCTV that met the inclusion criteria.7 In considering these new
CCTV evaluations alongside those included in the last review (Welsh
and Farrington, 2007, 2009), the present review includes 80 dis-
tinct evaluations of CCTV. This represent an approximately 82 %
increase from the 44 studies included in the last review. Of the 80
included studies, 76 provided the requisite data to be included in the
meta-analysis. See A3 through A7 in the appendix for a list of all
included studies. Included studies are denoted with * in the refer-
ences section.

Analytical approach

We use the Odds Ratio (OR) as the measure of effect size for each
study. The OR is based on the number of crimes in the experimental
and control areas before and after the intervention. This makes OR
the ideal effect size for CCTV reviews, as before/after crime counts
are the only outcome measures regularly provided in these evalua-
tions. The OR is calculated via the following formula:

OR=(a-d)/(b-c)

where a, b, ¢, and d each represent numbers of crimes, derived from
the following table:

5 We were unable to obtain an evaluation of CCTV in Cairns, Australia, conducted by
Pointing et al. (2010). Therefore, we were unable to determine if this study fit the
criteria.

8 Caplan et al. (2011) and Piza et al. (2014b) presented a preliminary analysis of the
first wave of cameras and a micro-level analysis of individual camera sites in Newark,
NJ, respectively. Given that effect of Newark's fully deployed system was evaluated
by Piza (2018a), both Caplan et al. (2011) and Piza et al. (2014b) were excluded in
favor of this study. Similarly, Waples et al. (2009) analyzed systems included in Gill &
Sprigg's (2005) national evaluation of CCTV in the UK and was thus excluded. Lim
(2015) was excluded in favor of the peer-reviewed version of this same evaluation
(Lim and Wilcox, 2017).

7 One study (Darcan, 2012) did not report the crime counts for the control areas.

We contacted the author, who was unable to provide us with the necessary data to
calculate program effect sizes. This study was excluded from the meta-analysis.



Area Before After
Experimental a b
Control c d

Interpretation of the OR is straightforward, as it indicates the
proportional change in crime in the control area as compared with
the experimental area. The obtained value represents the strength
and direction of the program effect. An OR > 1 indicates a desirable
effect on crime in the experimental area relative to the control area,
while an OR < 1 indicates an undesirable effect. For example, in the
Doncaster city center evaluation (Skinns, 1998) the OR was calcu-
lated from the values in the following table:

Area Before After
Experimental 5,832 4,591
Control 1,789 2,002

with the formula returning a value of 1.421 [(5,832 - 2,002) / (4,591
- 1,789)]. The OR of 1.421 indicates that crime increased by 42% in
the control area as compared with the experimental area in Doncas-
ter. The inverse of the OR communicates the crime difference within
the experimental area. In Doncaster, the OR of 1.42 indicates that
crime decreased by approximately 30% (1/1.421 = 0.703) in the
experimental area as compared to the control area.

The variance of the OR is calculated from the variance of LOR (the
natural logarithm of OR). The typical calculation of variance is as
follows:

V(LOR) = 1/a + 1/b + 1/c + 1/d.

This estimation of variance is based on the assumption that the total
numbers of crimes (a, b, ¢, d) follow a Poisson distribution. How-
ever, much research suggests that extraneous factors that influence
crime totals may cause overdispersion. Said differently, the variance
of the number of crimes (VAR) exceeds the actual number of crimes
(N). Where there is overdispersion, V(LOR) should be multiplied by
D. By estimating VAR from monthly crime counts, Farrington et al.
(2007a) found the following equation:

D=0.008-N+1.2

In order to obtain a conservative estimate, V(LOR) calculated from
the usual formula above was multiplied by D in all cases.

Following the calculation of these measures, we inputted the OR,
LOR, and V(LOR) for each evaluation in BioStat’s Comprehensive
Meta-Analysis software (version 3.0) to conduct the meta-analysis of



effect sizes. We calculated the pooled effect from the overall sample
of evaluations. We then conducted five subsequent meta-analyses
using variables of interest as categorical moderators to compare
effect sizes across sub-populations of evaluations: setting, crime type,
monitoring type, the use of other interventions, and country. We
conducted all analyses as random effects models under the assump-
tion that effect sizes are heterogeneous across individual evaluations
as well as sub-populations of evaluations (Lipsey and Wilson, 2001).
In each case, observed Q statistics and associated p values supported
this assumption, demonstrating significantly heterogeneous effect
sizes across studies.

In this review, we pay particular attention to the potential influence
of outcome measures on observed effect sizes. As discussed by Braga
et al. (2018: p. 12), social scientists commonly do not prioritize
examined outcomes, considering the lack of prioritization good
practice. However, this complicates the presentation of findings as
the choice of reporting one outcome over others may present mis-
leading results (Braga et al., 2018). This is an important issue in this
review, as the newly identified evaluations seem to analyze a much
wider range of outcomes than earlier CCTV research. We conduct
our meta-analyses via three approaches. First, all reported outcomes
are summed in order to present an overall average effect size statis-
tic. This is a conservative measure of the effect of CCTV. Second,
the largest reported effect size for each study is used, which presents
a “best-case” upper bound estimate of the effects of CCTV. Third,
we used the smallest reported effect size for each study to provide

a highly conservative measure of CCTV effect. We should note that
this measure likely underestimates the effect of CCTV on crime.
Nonetheless, we present it as a lower bound estimate of our findings.

Also relevant to this review are the issues of spatial displacement
and diffusion of benefits. Displacement is commonly defined as the
unintended increase in crime in other locations following from the
introduction of a crime prevention program in a targeted location
(Repetto, 1976). While the literature has identified five distinct forms
of displacement (Barr and Pease, 1990) spatial displacement poses

a particular threat to place-based crime prevention efforts such as
CCTV (Guerette and Bowers, 2009) Diffusion of benefits has often
been referred to as the “opposite” of displacement: an unintended
decrease in crimes not directly targeted by the intervention (Clarke
and Weisburd, 1994). In order to investigate these topics, the min-
imum design should involve one experimental area, one adjacent
comparable control area, and one non-adjacent comparable control
area. If crime decreased in the experimental area, increased in the
adjacent area, and stayed constant in the control area, this might be
evidence of displacement. If crime decreased in the experimental and



adjacent areas and stayed constant or increased in the control area,
this might be evidence of diffusion of benefits. Fifty (65.8%) studies
included in this review included the necessary designs to measure the
occurrence of displacement or diffusion of benefits.®

8 We should note that because displacement and diffusion of benefits are typically
seen as responses to successful crime prevention efforts, it may not make sense to
look for evidence of such absent a significant crime reduction (Clarke & Eck, 2005:
step 51). This may explain why a higher proportion of the CCTV evaluations did not
attempt to estimate displacement/diffusion effects.



Results

Pooled effects

Figure 1 displays the results of the meta-analysis of effect sizes across
the 76 studies. Overall, the OR for the CCTV studies was 1.141
(p<0.001), which indicates a modest but significant crime prevention
effect. The percentage crime change, the OR, suggests that crime
decreased by approximately 13% (1/1.141 = 0.876) in CCTV areas
compared to control areas. These results do not qualitatively differ
from the largest and smallest effect size analyses, with statistically
significant ORs of 1.205 (p<0.001) and 1.079 (p = 0.026) reported,
respectively.

Setting

In following prior CCTV reviews, we turn our attention to the
differing effect of CCTV across various geographic settings (see
Table 1). Used as an effect size moderator in the meta-analysis, six
categories comprised the setting variable: car park, city/town center,
housing,’ residential, public transport, and other setting. In the

prior CCTV reviews, residential was included as part of the “other”
category given that only two CCTV evaluations were conducted in
this setting. However, our literature search identified 16 additional
CCTYV evaluations conducted in residential areas. Residential was
the second most common study setting (n = 16) behind city/town
center (n = 33). “Public transport” and “other”!? settings were the
most infrequent, with four and five evaluations, respectively. Keeping
with the findings of the prior reviews, observed effects were largest
in car parks. However, whereas most settings previously generated
non-significant effects, significant crime reductions were generated in
residential systems. Effects of CCTV were non-significant in the city/
town center, housing, public transport, and “other” settings, echoing
results of Welsh and Farrington (2007, 2009).

¢ Welsh and Farrington (2007, 2009) referred to the housing category as “public
housing” given that all of the complexes in the identified evaluations were publicly
owned. Our updated reviewed identified CCTV evaluations that were conducted in
housing complexes that were privately owned and operated, rendering the
“public housing” label inaccurate. Rather than treat the different types of housing
complexes separately, we use the more generic label “housing” in reference to all
evaluations of CCTV in housing complexes.

10 |t should be noted that two of the newly added studies (Kim, 2008; LaVigne et al.,
2011[D.C.]) evaluated city-wide CCTV systems that could not be classified accor-
ding to setting. These studies are included in the “other” category.



Figure 1: Forest plot of pooled effects
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Note: Random effects model, Q = 553.130 , df = 75, p<0.001
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Table 1: CCTV effects by setting

Odds Lower Upper

Category N Ratio Limit Limit P

Car park 8 1.588 1.054 2.394 0.027
City center 33 1.066 0.986 1.153 0.107
Housing 10 1.028 0.824 1.282 0.805
Residential 16 1.133 1.031 1.245 0.009
Public transport 4 1.370 0.822 2.284 0.227
Other 5 1.265 0.975 1.641 0.077

Note: Random effects model, Q=85.947, df=5, p<0.001

Car parks

Eight of the included evaluations were conducted in car parks (see
A3 in the appendix for a full list of car park studies). All of the car
park schemes deployed CCTV alongside other interventions, such as
improved lighting, fencing, notices of CCTV, or security personnel.
Five of the schemes reported that cameras were actively monitored
by CCTV operators. Two reported passive schemes and one did not
report information on the monitoring strategy. Follow-up periods

in the car park projects averaged 12.75 months, with a low of 8
months and a high of 24 months.

Five of the car park projects demonstrated statistically significant
reductions in crime. The combined OR of the car park schemes

was 1.588 (p = 0.027). Crime reduced by approximately 37% in
experimental areas compared to control areas (see Figure 2). The
upper and lower bounds suggested by the largest and smallest effect
size analyses do not differ qualitatively. The smallest effect analysis
found an OR of 1.620 while the largest effect analysis found an OR
of 1.618.!" ORs in both cases were statistically significant. Four of
the car park evaluations tested for spatial displacement. Two found
no evidence of either displacement or diffusion, one found evidence
of displacement, and one found evidence of diffusion of benefits.

City and town centers

Thirty-three evaluations meeting the criteria for inclusion were con-
ducted in city and town centers (see A4 in the appendix for a full list
of city and town center studies). Since the last review, the number of

' La Vigne and Lowry (2011) was the only car park evaluation to report multiple out-
come measures. For all other evaluations, the average, largest, and smallest effects
were identical. This led to the counterintuitive finding of the smallest-effect meta-
analysis having a larger OR than the largest-effect meta-analysis. This likely occurred
due to the effect of the high variance on the random effects model findings in the
lowest effect meta-analysis.
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Figure 2: Forest plot of effect sizes in car parks

Study name Statistics for each study Odds ratio and 85% CI

Odds Lower Upper
ratio limit limit p-Value
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Bradford 2871 1.431 4988 0002 —r
Coventry 1952 1.406 2710 0.000
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Surrey, BC 0817 0595 1.123 0213 —.
Guildford 0234 0023 2379 0220 i
1588 1.054 2394 0.027 —q—
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evaluations measuring the effect of CCTV in city and town centers
increased by 45% since. Twelve (36.36%) of the schemes deployed
CCTV alongside other interventions. A wide range of complemen-
tary interventions were reported, from improved lighting, increased
police presence, community wardens, notices of CCTV, social
improvement programs, and public “help points” to notify police.
The vast majority (n = 24; 72.73%) of city and town center schemes
reported the active monitoring of cameras. Six schemes reported
passive monitoring and three studies did not report the necessary
information for us to determine the monitoring type. The follow-up
periods in city and town centers averaged 16.43 months with a low
of two and high of 60.

Seven of the individual studies found positive effects, while three
evaluations found evidence of undesirable effects (i.e. crime signifi-
cantly increased in experimental areas compared to control areas).
The remaining 23 evaluations generated non-significant effects. The
pooled data from the city and town center evaluations indicates

an OR of 1.066 (p = 0.107). While this suggests a small effect on
crime, the OR did not achieve statistical significance (see Figure 3).
The smallest-effect meta-analysis similarly generated non-signifi-
cant findings (OR = 1.005, p = 0.896). Conversely, the largest-effect
meta-analysis suggested a statistically significant crime reduction
(OR =1.21, p = 0.012). While not as robust as the observed reduc-
tion in the overall studies or within car parks, this suggests that
CCTV may have positive effects in city or town centers when the
upper bounds of effect are achievable. Twenty-three (71.88%) of the
city and town center evaluations examined displacement or diffusion
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of benefits. Of these observations, more than half (13) found no evi-
dence of either displacement or diffusion. Six studies found evidence
of diffusion of benefits, three found some evidence of displacement,
and one study found evidence of both diffusion and displacement.

Figure 3: Forest plot of effects in city and town centers

Group by Study name Statistics for each study DOdds ratio and 95% €1
Setting Ogds Lower Upper

ratic  limit  limit  p-Value
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City centre Toronta (D52 1041 0807 1285 0927
City contra Cincinnati (FW} 1002 0885 1134 0878
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City contrg Southwark (B} 0847 0812 1104 0.485
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City contre Stockhodm (M) 0831 0801 1082 0352
City centre Cincinnati (HP) 0811 0773 1073 0283 -
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Housing

Ten evaluations meeting the inclusion criteria were conducted in
housing complexes (see A5 in the appendix for the full list of hous-
ing studies). Five of the housing systems deployed complementary
interventions along with CCTV. One housing scheme also added
door alarm monitoring and electronic access into building entrances
and another deployed CCTV alongside a police-led gang injunction
and task force. Two housing schemes evaluated by Gill and Spriggs
(2005) involved youth inclusion projects (Southcap Estate and
Westcap Estate) while another (Eastcap Estate) installed improved
lighting. Nine of the housing schemes reported actively monitored
systems and one did not explicitly report the monitoring strat-

egy. The follow-up periods in the housing systems averaged 10.13
months with a low of three months and high of 12 months.
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Only two of the ten housing schemes reported statistically significant
reductions in crime. As displayed in Figure 4, the pooled effects of
the housing schemes suggest a non-significant effect, with an OR of
1.028 that failed to achieve statistical significance (p = 0.805). Both
the smallest effect (OR = 0.992, p = 0.940) and largest effect (OR
=1.056, p = 0.663) meta-analyses similarly generated non-signif-
icant results. Despite the lack of widespread crime reductions, six

of the ten housing evaluations did test for displacement. All six of
these evaluations found no evidence of displacement or diffusion of
benefits.

Figure 4: Forest plot of effects in housing

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

ratio limit limit p-Value
Wesicap Estate 1.850 1.442 2375 0.000 —i—
Glasgow 1.434 1194 1.724 0.000 -
Morthem Estate 1.337 0841 2124 0219 I
Eastcap Estate 1.031 0.749 1418 0851
NYC (PCV) 0893 0548 1457 0651
NYC (Musheno) 0.891 0383 2.072 0.789
Deploy Estate 0.851 0.696 1.040 0.115
L.A. (JO) 0.819 0802 1.113 0201
Dual Estate 0.780 0630 0987 0.023 -
Southcap Estate0.761 0.568 1.019 0.067

1.028 0.824 1282 0.805
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Residential areas

Sixteen studies fitting the criteria for inclusion were conducted in
residential areas (see A6 in the appendix for the full list of residential
studies). Ten (62.5%) of the residential evaluations included comple-
mentary interventions alongside CCTV. Similar to what we observed
with city and town center projects, these complementary interven-
tions involved a range of activities, including police patrol, improved
lighting, CCTV notices, and flashing lights on top of cameras. Ten
of the residential schemes reported actively monitored systems and
two involved passive systems. Four studies did not provide informa-
tion on the precise monitoring strategy. The follow-up periods in the
residential systems averaged 19.15 months with a low of five months
and high of 36 months.

Five of the residential schemes reported statistically significant crime
reductions, and another scheme—in Philadelphia (Ratcliffe et al.,
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2009)—fell just outside the bounds of significance (OR = 1.128, p =
0.0635). All of the other residential evaluations reported non-signif-
icant effects. The meta-analysis of pooled effects found that CCTV
use in residential areas exhibited a statistically significant OR of
1.133 (p = 0.009), reflecting that crime decreased about 12% in
experimental areas compared to control areas. The largest effect
meta-analysis further suggests a significant crime reduction (OR =
1.239, p<0.001). However, the smallest effect meta-analysis did not
generate significant findings (OR = 1.055, p = 0.268). Similar to the
findings of city and town center schemes, evidence of a crime reduc-
tion effect in residential areas is not as robust as the observed reduc-
tion in the overall studies or within car parks. However, the evidence
of effect in residential areas is stronger than that for city and town
centers, as two of the three (average- and largest-effects) meta-anal-
yses generated findings suggestive of a crime reduction. Eleven
(68.75%) residential evaluations tested for the presence of displace-
ment or diffusion of benefits. Four evaluations found evidence of
diffusion of benefits and one found evidence of displacement. Six did
not find any evidence of displacement or diffusion of benefits.

Figure 5: Forest plot of effects in residential areas

Study name Statistics for each study Odds ratio and 85% CI

Odds Lower Upper

ratio  limit  limit p-Value
Montreal (R) 1712 1462 2006 0.000 -
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Public transport

Four evaluations meeting the inclusion criteria were conducted in
public transport systems (see A7 in the appendix for the full list
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of public transport studies). These are the same four evaluations
included in the prior CCTV review (Welsh and Farrington, 2007,
2009); no new public transport evaluations have been reported.
Three of the evaluations deployed other interventions alongside
CCTV. These complementary interventions included notices of
CCTV, police patrols, and passenger alarms. All four public trans-
port schemes were actively monitored systems. The follow-up
periods in the public transport systems averaged 22.00 months with
a low of 12 months and high of 32 months.

Only one of these public transport systems generated a statistically
significant reduction in crime with all other evaluations finding
non-significant effects. The pooled effects of the public transport
systems also indicated a non-significant effect, with the OR of 1.370
failing to achieve statistical significance (p = 0.227). Non-significant
effects were also found by the largest effect size (OR = 1.368, p =
0.219) and smallest effect size (OR = 1.310, p = 0.368) meta-anal-
yses. Two of the evaluations tested for potential displacement or
diffusion effects, one finding evidence of diffusion of benefits and the
other findings evidence that some displacement occurred.

Figure 6: Forest plot of effects in public transport

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio limit limit p-Value

Ung (S) 2.576 1.840 3608 0.000
Ung (N) 1.320 0.865 2.014 0.187
Montreal Metro1.021 0.856 1.218 0.817
Ung (C) 0.891 0396 2005 0.781
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Other settings

Five evaluations were conducted in settings that did not fit any of the
above classifications and thus comprise the “other settings” category
(see A8 in the appendix for the full list of studies in other settings).!?
Two of the schemes deployed CCTV alongside other types of inter-

12 One evaluation was conducted at City Hospital (Gill and Spriggs, 2005), one was
conducted in school/university settings (Lim et al., 2017), three were conducted
across entire cities (Kim, 2008; La Vigne et al., 2011), and one reported that the tar-
get area was comprised of undisclosed mixed environments (Lim et al., 2016) which
prevented us from disaggregating the cameras into setting types.
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ventions. These complementary interventions included activities
such as CCTV notices, improved lighting, and flashing lights on top
of cameras. Two of these schemes were actively monitored and one
used passive monitoring. Two studies did not report sufficient infor-
mation for us to determine the monitoring strategy. The follow-up
periods in other settings averaged 22.25 months with a low of 12
months and high of 36 months.

Only one “other setting” evaluation detected a significant reduc-
tion in crime (see Figure 7). The pooled effects suggested an over-

all non-significant effect, with the OR of 1.265 failing to achieve
statistical significance (p = 0.077). However, differing findings were
suggested by the largest and smallest effect size meta-analyses. The
smallest effect analysis found a non-significant effect (OR = 1.151, p
= 0.447), echoing the findings of the main analysis. However, similar
to city and town centers, the largest effect meta-analysis suggests
that CCTV generated significant reductions in the “other setting”
experimental areas compared to control areas (OR = 1.351, p =
0.014). Therefore, while two of the three analyses suggest CCTV
had a non-significant effect in “other settings” the largest effect anal-
ysis suggests that CCTV may produce desirable outcomes in certain
contexts. Four of the evaluations measured potential displacement
and diffusion effects. Three evaluations found evidence of diffusion
of benefits and one found no evidence of displacement or diffusion.

Figure 7: Forest plot of effects in other settings

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio limit limit p-Value

Seoul 1675 1471 1907 0.000 =+
City Hospital 1384 0.797 2404 0.249 ——
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1.265 0975 1641 0.077
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Crime type

In order to explore CCTV’s effect on different crimes, we introduced
crime type as an effect size moderator in the meta-analysis. The
results of this analysis are reported in Table 2. Violent crime was

the most commonly reported (n = 29), followed closely by vehicle
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crime (n = 23) and property crime (n = 22). In comparison, disor-
der and drug crime were rarely reported, with each of these crime
types included as outcomes in only six CCTV evaluations. Echoing
the findings of the last CCTV review, CCTV generated statistically
significant reductions in vehicle crime (OR = 1.164, p = 0.030)

and property crime (OR = 1.161, p = 0.021). The ORs translate to
reductions of approximately 14% for both vehicle crime and prop-
erty crime. Interestingly, CCTV had the largest effect on drug crime
(OR = 1.249, p = 0.044), for a reduction of approximately 20%.
Despite the small number of studies that investigated effects on drug
crime, this finding is interesting in light of prior research reporting
that drug offenders largely do not believe that CCTV is a viable
deterrent to street-level drug dealing (Gill & Loveday, 2003). No
significant effects were observed for violent crime or disorder.

Table 2: CCTV effects by crime type

Odds Lower Upper
Category N Ratio Limit Limit p
Disorder 6 0.994 0.849 1.163 0.935
Drug crime 6 1.249 1.006 1.551 0.044
Property crime 22 1.161 1.023 1.317 0.021
Vehicle crime 23 1.164 1.015 1.335 0.030
Violent crime 29 1.050 0.954 1.155 0.320

Note: Random effects model, Q = 47.862, df = 4, p<0.001

Monitoring styles and use of other interventions

As discussed in the section on setting types, CCTV projects can
differ greatly in terms of how they are used by public safety agen-
cies. There appears to be a great deal of heterogeneity in terms of
the monitoring styles, as well as in the number of complementary
interventions deployed alongside CCTV.

Table 3 displays the effect of CCTV across active and passive
monitoring systems. Eleven studies did not provide sufficient infor-
mation for us to determine the monitoring type, and thus had to be
excluded from the analysis. As shown in Table 3, CCTV schemes
incorporating active monitoring generated significant crime reduc-
tions of approximately 15% (OR = 1.172, p.<0.001) in experimen-
tal areas compared to control areas. This finding was supported by
the smallest-effect (OR = 1.091, p = 0.050) and largest-effect (OR
= 1.241, p<0.001) meta-analyses, with both finding evidence of a
crime reduction. This finding stands in sharp contrast to passively
monitored systems, which showed non-significant effects across all
these meta-analyses: average effects (OR = 1.015, p = 0.633), small-
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est effects (OR = 0.991, p = 0.804), and largest effects (OR = 1.036,
p=0.383).

Table 3. CCTV effects by monitoring type

Odds Lower Upper
Category N Ratio Limit Limit P
Active 54 1.172 1.080 1.272 0.000
Passive 11 1.015 0.954 1.081 0.633

Note: Random effects model, Q = 12.623, df =1, p<0.001

CCTV schemes can be classified into one of three categories: CCTV
alone (n = 36), CCTV with one other intervention (n = 26), and
CCTV with multiple interventions (n = 14) (see Table 4). Of these
categories, schemes incorporating multiple complementary interven-
tions had the largest effect size, with an OR = 1.513 suggesting an
approximately 34% crime reduction in experimental areas com-
pared to control areas. This reduction was statistically significant
(p<0.001). Furthermore, the lower and upper bounds suggested by
the largest-effect size (OR = 1.523, p<0.001) and smallest-effect size
(OR = 1.484, p = 0.001) analyses do not differ qualitatively from
the average effects. The ORs for both schemes deploying no addi-
tional interventions (OR = 1.083) and schemes deploying a single
additional intervention (OR = 1.076) did not achieve statistical
significance. The largest-effect size meta-analysis found that both
the “none” (OR = 1.138, p = 0.007) and “single” (OR = 1.160, p =
0,001) categories exhibited significant crime reduction effects while
the smallest-effect size analysis found non-significant effects for both
categories (“none” OR = 1.017, p = 0.684; “single” OR = 1.004, p
= 0.926). We can conclude that the effects observed for the “none”
and “single” categories are not as stable as the effects observed for
the “multiple” category.

Table 4. CCTV effects by use of other interventions

Odds Lower Upper
Category N Ratio Limit Limit P
None 36 1.083 0.998 1.176 0.057
Single 26 1.076 0.985 1.175 0.103
Multiple 14 1.513 1.220 1.877 0.000

Note: Random effects model, Q= 46.370, df = 2, p<0.001

28




Country comparison

The 76 evaluations included in the meta-analysis were carried out in
nine different countries. Most of the studies (n = 34, 44.73%) were
conducted in the UK. The US contributed 24 (31.58%) of the studies
in the meta-analysis (up from 4 of 41 studies or 9.76%). In addition
to the UK and US, studies were conducted in Canada (n = 6), South
Korea (n = 3), Sweden (n = 4), Norway (n = 1), Spain (n = 1), Poland
(n =2), and Australia (n = 1).

To measure the extent to which CCTV effect varies across coun-
tries, we incorporated country as an effect size moderator in the
meta-analysis.'® Of the six categories, two exhibited statistically
significant reductions in crime (see Table 5). In the UK, CCTV gen-
erated significant crime reductions of approximately 20% in experi-
mental areas compared to control areas.

Studies conducted in South Korea (OR = 1.506, p<0.001) showed
larger ORs than the UK studies, indicative of a crime reduction of
about 33% in experimental areas compared to control areas. The
small number of studies in South Korea calls for caution in inter-
pretation of the magnitude of effects. In addition, while both the
smallest- and largest-effect meta-analyses supported crime reductions
in the UK, the smaller-effects analysis did not find a significant effect
in South Korea (OR = 1.354, p = 0.112). No significant effects were
observed for Sweden, US, or “other” countries.

Table 5: CCTV effects by country

Category N Odds Lower Upper p
Ratio Limit Limit

Canada 1.041 0.812 1.333 0.753
South Korea 1.506 1.212 1.871 0.000
Sweden 0.944 0.787 1.132 0.533
UK 34 1.259 1.122 1.414 0.000
us 24 1.050 0.990 1.113 0.104
Other 6 0.996 0.779 1.273 0.973

Note: Random effects model, Q = 89.694, df =5, p<0.001

'8 Given the low number of evaluations occurring in the individual countries, Norway,

Spain, Poland, and Australia were jointly considered the “other” category in the
country-moderated meta-analysis.
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Publication Bias

We conclude our analysis with a test of publication bias in our
results. Similar to how a biased sample can generate invalid results
in an individual study, a biased collection of studies can potentially
lead to invalid conclusions in a systematic review (Braga et al., 2018:
32). To determine the presence of potential publication bias, we used
BioStat’s trim-and-fill procedure to estimate how reported effects
would change if bias was discovered and addressed (Duval, 2005).
The diagnostic funnel plot used to test publication bias assumes that
effect sizes should be symmetric about the mean when a represent-
ative collection of studies has been obtained. When there is asym-
metry, the trim-and-fill procedure inputs the hypothesized missing
studies and re-computes a mean effect size.

In Figure 8, the funnel plot for the current study suggests asymmetry,
with more studies to the left of the mean than to the right. BioStat’s
trim-and-fill procedure determined that ten studies should be added
to this portion of the funnel plot to create symmetry. When the effect
size is re-computed to include these additional studies, the mean
effect size increased from 1.141 to 1.194 However, the 95% confi-
dence intervals of the observed and adjusted ORs overlap, suggest-
ing that the effect sizes are not statistically significantly different.
The smallest- and largest-effect version of the trim-and-fill procedure

Figure 8: Publication bias test
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Note: Empty circle indicate the original studies. Filled-in circle indicate imputed studies
from the trim-and-fill analysis.

Observed values: Random effects = 1.141 (95% C.I. [1.072 - 1.215])

Adjusted values (10 studies trimmed): Random effects = 1.194 (95% C.I. [1.121 -
1.273])

30



similarly produced estimates with overlapping confidence intervals.
In light of these findings, we conclude that publication bias did not
affect our results.
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Conclusions and Directions
for Policy and Research

This new systematic review and meta-analysis of CCTV provides
some important insights for researchers, policymakers, and prac-
titioners. First, the amount of scientific knowledge on CCTV has
steadily increased. This review identified 80 studies that met the
inclusion criteria (76 provided the requisite data to be included in
the meta-analysis). We think this has resulted in an improved knowl-
edge base on CCTV effects. The amount of new research conducted
on CCTV in residential areas illustrates this point. While the prior
review could only include two evaluations of CCTV in residential
areas, the present review identified an additional 14 studies that
met the inclusions criteria. This makes residential areas the second
most common setting for CCTV evaluations (n = 16), behind city
and town centers (n = 33). In addition, while UK evaluations made
up the majority (82.93%) of studies in the last review, UK evalua-
tions accounted for less than half (44.74%) of the studies included
in this review. The field now has much more evidence on the effect
of CCTV in other countries. This is particularly the case for the US.
Welsh and Farrington (2007, 2009) identified only 4 sufficiently
rigorous CCTV evaluations that took place in the US, accounting
for 9.76% of the studies in their meta-analysis. The paucity of
rigorous CCTV evaluations in the US was not lost on the research
community, with a number of US-based evaluations specifically
noting the lack of relevant research evidence in the country (Caplan
et al., 2011; Ratcliffe et al., 2009). Therefore, as with the setting of
residential areas, the field’s knowledge on the effect of CCTV in the
US has expanded with this new review.

Our results both support and build upon the lessons of the last
review (Welsh & Farrington, 2007, 2009). For one, the pooled
effects show that CCTV is associated with a modest but statistically
significant reduction in crime. The pooled OR of 1.141 translates
to approximately a 13% reduction in crime, which is similar in
magnitude to the 16% reduction found by Welsh and Farrington
(2007, 2009). Similar to the prior review, we also found the largest
and most consistent effects of CCTV within car parks. The reduc-
tion in car parks was further reflected in both the largest-effect size
and smallest-effect size meta-analyses. However, whereas Welsh and
Farrington (2007, 2009) found that car parks was the only setting
where CCTV was associated with significant effects, our review
found evidence of significant crime reductions within other settings,
most notably residential areas. It should be noted that crime reduc-
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tions were detected in the average-effect size and largest-effect size
analyses, but not the smallest-effect size analysis. Therefore, evidence
of crime reduction was not as stable in residential areas as in car
parks.

In discussing the disproportionate effect of CCTV in car parks,
Welsh and Farrington (2007, 2009) noted that car park schemes
were more likely to deploy other interventions alongside CCTV to
complement the effect of video surveillance. Through this observa-
tion, Welsh and Farrington (2007, 2009) suggested that strategic
aspects of CCTV schemes may be as important as the environmental
setting. The findings of the current review provide further support of
this observation. In terms of complementary interventions, schemes
that incorporated multiple interventions alongside CCTV generated
larger effect sizes than schemes deploying single or no interventions
alongside CCTV. This finding seems to support the view that the
effect of CCTV can be maximized when the technology is considered
as a key component of a package of interventions rather than as a
stand-alone tactic against crime (LaVigne et al., 2011; Piza et al.,
20135). Furthermore, actively monitored CCTV systems generated
significant reductions in crime, while passive systems had no signifi-
cant effect. This further argues against the use of CCTV as a stand-
alone tactic; that is, conspicuous camera presence may not generate
a deterrent effect absent active camera monitoring and the subse-
quent crime prevention responses such activity generates.

Lastly, the findings of our new review echo those of Welsh and
Farrington (2007, 2009) in terms of CCTV use in the UK, with

the 34 UK schemes demonstrating a statistically significant crime
reduction of approximately 10% in experimental areas compared
to control areas. However, the present review also found significant
crime reductions in South Korea. We should note that the number
of evaluations in South Korea (n = 3) represented only about 9% of
the evaluations conducted in the UK. The small number of evalu-
ations in South Korea, as well as other countries, draws attention
to the need for more research outside of the UK and US to more
concretely determine the precise effect of CCTV in these societies.
Another interesting finding relates to the absence of a significant
effect observed in the US. Welsh and Farrington (2007, 2009) also
found no significant effects in the US. However, given that the pres-
ent review included 20 more evaluations conducted in the US, the
absence of an observed effect in the US is particularly noteworthy.
In considering the weak effects of CCTV outside of the UK, Welsh
and Farrington (2007, 2009) noted that schemes in the UK incor-
porated complimentary interventions more often than schemes in
other countries. This is helpful in interpreting the findings for CCTV
schemes in the US because these schemes did not include additional
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interventions as often as CCTV in the UK. However, the difference
is not as stark as in the prior review: UK schemes included other
interventions in 64.71% of cases, while US schemes did so 57.17%
of the time. Another explanatory factor may be the differing cultural
contexts, as there exists a high level of support for CCTV in the UK
(Norris & Armstrong, 1999; Phillips, 1999). As argued by Welsh
and Farrington (2007, 2009), this may mean that the political and
public support necessary to maximize CCTV effects may be absent
in the US. However, we acknowledge that we are not able to directly
test this possibility.

Despite the increase in evaluations of CCTV, we still see opportuni-
ties for further improvement. For one, randomized controlled trials
(RCTs), widely considered the best method for ensuring causal valid-
ity, are a rarity in the study of CCTV. La Vigne and Lowry (2011),
who randomized parking decks to receive cameras, and Piza et al.
(2015), who randomized the allocation of a directed patrol function
to existing CCTYV sites, represent the only randomized experiments
of CCTV in public places.™

Piza (2018a) noted that, because CCTV sites are permanent fix-
tures (hard wired to physical structures and configured to wireless
communications networks), moving locations after experimentation
would require additional expenditures. Therefore, practitioners
understandably install cameras at locations of their choosing, giving
little to no thought to the implications for research design. Other
crime prevention strategies, such as hot spots policing, do not pres-
ent such difficulties and, therefore, are more amenable to randomi-
zation. Nonetheless, random assignment of CCTV cameras may be
possible in certain cases. As argued by Piza (2018a), agencies could
hypothetically identify priority locations at the onset of a program
and randomly select a subset of locations to receive cameras during
the first phase of installation. Other priority sites could receive cam-
eras in later installation phases, after completion of the randomized
experiment. Under this strategy, officials could simultaneously gen-
erate the most rigorous evidence of CCTV effect while still ensuring
that all priority locations received CCTV (assuming that the results
of the experiment support the installation of additional cameras). In
this sense, there may also be a role for redeployable CCTV cameras,
with the absence of hard wired cameras meaning that experimental
areas can be moved and permanently affixed elsewhere to reflect the
results of the experiment. Though, we acknowledge the issues pre-
viously observed with the reliability of redeployable CCTV, such as

4 Piza et al. (2015) was not included in this review because directed patrol, rather than
CCTV, is the main intervention.
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poor image quality and difficulty integrating multiple cameras into a
single network (see Waples & Gill, 2006).

Future research should aim to investigate the active ingredients asso-
ciated with CCTV effects (Welsh & Farrington, 2007, 2009). This
is an important consideration, as knowing whether a technology
“works” is not enough for decision makers; the contextual and pro-
cedural aspects necessary to maximize the effect are equally impor-
tant when weighing the adoption (and associated expenditures)

of a crime prevention technology (Salvemini et al., 2015). Recent
research has contributed to this end by testing the role that proactive
policing may play in the success of CCTV systems (La Vigne et al.,
2011; Gerrell, 2016; Piza et al., 2014b, 2015). However, the inter-
ventions in this review extended beyond police activities, including
a variety of situational, publicity, and community outreach tactics.
While it is difficult to isolate the specific effect of various interven-
tions deployed in tandem, researchers may be able to use statistical
approaches such as mediation models (Braga and Bond, 2008) or
incorporate more theoretically-informed reach designs (Eck, 2006;
Sampson et al., 2013). Evaluations more often identifying causal
mechanisms would enable meta-analyses to better isolate program
components that are most strongly correlated with effect size (see
Ttofi & Farrington, 2011 for an example). We recommend that
researchers build upon the state of research presented in this review
by seeking opportunities to maximize the rigor of CCTV methodol-

ogy.
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Appendix

A1: Included and excluded fear of crime studies

Author, Publi-

Included or Not

cation Date, Included (and How was Fear | Questions Follow-up
and Location Reason) Measured? asked? and Results
Musheno 1978, Included Criminal victimi- Fear of crime Pre- and
Bronx, NYC zation surveys (e.g., feeling post-survey (3
[Bronxdale Hou- unsafe at night) months after
sing Develop- implementation);
ment] fear of crime did
decrease after
CCTV for most
crime types
Webb 1992, Included Questionnaire Fear of crime A few months
London, UK surveys between surveys;
[London Under- limited evidence
ground] in change in
attitudes around
crime
Farrington 2007, | Included Survey opinion Worried about 12 months post
Cambridge, Eng- questions crime? intervention; no
land [Cambridge statistically signi-
City Center] ficant findings in
the experimental
and control areas
Cerezo 2013, Included Victimization Fear of individual | 12 months bet-
Malaga, Andalu- survey (with citi- | victimization? ween surveys;
sia, Spain zens); reported in Evs. C: 0.64
percent change (8.131t0 3.11) vs.
3.20
(3.44 to 3.33),
OR=0.97
Waszkiewicz Included Victimization Feeling safe in 12 months bet-
20183, area that survey their district ween surveys;
bordered the Evs. C:59.14
Warsaw Central (30.1 to 12.3) vs.
Railway Station, 38.11
Warsaw, Poland (39.1 to 24.2),
OR=1.51
Waszkiewicz Included Victimization Feeling safe in 12 months bet-
2013, Muranow survey their district ween surveys;
District, Warsaw, E vs. C: 65.37
Poland (28.3 t0 9.8) vs.
53.15
(22.2 t0 10.4),
OR=12.65
Burrows 1979, Not included; fit | Survey Feelings of safety | 12 months bet-

London, UK
[London Under-
ground]

criteria but data
unavailable

in the city

ween survey
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Author, Publi-

Included or Not

cation Date, Included (and How was Fear | Questions Follow-up

and Location Reason) Measured? asked? and Results

Gill 2005, Lon- Not included; fit Public attitude Worried about 6 to 12 months

don, UK [Deploy | criteria but data surveys being the victim between pre- and

Estate, Dual unavailable of a crime post-measures;

Estate, Southcap only statistically

Estate, Eastcap significant in 3

Estate, Northern areas

Estate, and

Westcap Estate]

Alvarado 2009, Not included; no | Victimization Multiple ques- 12 months bet-

Old Town Col- control used survey; residents | tions ween surveys;

lege Park, MD and non-resi- some statistically
dents significant results

Washington Not included; no | Face-to-face sur- | Multiple ques- 2 months (N =

States, Office of | control used veys on percep- | tions 103); came-

the City Auditor, tion of safety ras appear to

2009, Seattle, have had a

WA minimal effect
on respondent’s
perceptions of
safety

Sousa 2010, Not included; no | Interview & focus | Changes (if any) | n.a.; overall,

MacArthur Park
in Los Angeles,
CA

control area

groups

in terms of fear,
safety, crime and
disorder

notes a positive
change in the
park

Reid 2012, Sur-
rey, BC

Not included; no
control area

Victimization
survey

Fear of crime
during the pilot
program

4 months prior
to intervention

& 1 year after
intervention;
respondents
were generally
more optimistic
before the im-
plementation of
CCTV then after

Hennen 2017,
Malmo, Sweden

Not included; no
control area

Police surveys

Perceived a
change in feeling
of safety in the
area

11 months
between surveys;
449% reported no
change & 28%
felt safer

Notes: E = experimental area

C =
na. =

control area
not available

A&E = accident and emergency department.
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A2: Fear of crime effects

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio limit limit p-Value

Warsaw (M) 2654 0.427 16.494 0.295 | i
NYC (Musheno)1.744 0838 3.242 0.079 —II—
Warsaw (CR) 1.515 0603 3.805 0.377 L

Ung (M) 1.177 0655 2114 0.586 e
Malaga 0.974 0.090 10.587 0.983

!

Cambridge 0923 0338 2519 0.875
1.378 0971 1956 0.073

01 0.2 0.5 1

b
4]

Favors Control Favors Treatment

A total of 6 studies measured fear of crime and reported the neces-
sary data for inclusion in the meta-analysis. While 4 of the 6 studies
had ORs above 1, suggestive of a positive effect, none achieved sta-
tistical significance. The pooled effects suggest a similarly non-signif-
icant effect: the OR of 1.378 did not achieve statistical significance
(p. = 0.073).

However, we suggest caution in the interpretation of these results.
Seven studies meeting the inclusion criteria did not report the
sufficient data for us to calculate effect sizes and variances for the
meta-analysis. We attempted to obtain the relevant data from study
authors and were informed that they no longer had access to the
data given the age of the reports. Therefore, given that more eligible
studies were excluded due to lack of data than those that could be
included, the results of this meta-analysis may lack validity.
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Closed circuit television surveillance (CCTV) is a commonly used and equally
commonly debated method for preventing crime. A previous review from Bra
from 2007 showed that CCTV had the capacity to prevent crime, though
significant effects on the meta-level were only present at car-parks. Techno-
logical developments have contributed to a constant growth in the use of
CCTV, and the body of research on the effects is also expanding. Therefore it
is timely with an updated review focusing on essential core-questions. Does
CCTV effectively prevent crime? Does CCTV work better in some settings
than in others? Is CCTV most effective alone, or in conjunction with other
preventive measures? What does the research tell us?

Systematic reviews are one means of helping people to find their way
through the massive body of research findings. Systematic reviews combine
a number of studies that are considered to satisfy a list of empirical criteria
for measuring effects as reliably as possible. The results of these studies are
then used to calculate and produce an overall picture of the effects associ-
ated with a certain phenomenon. In this way systematic reviews produce a
more reliable overview based on the best well-founded knowledge available.

The Swedish National Council for Crime Prevention (Bra) has therefore initi-
ated the publication of a series of systematic reviews, in the context of which
distinguished researchers have been commissioned to perform the studies
on our behalf. In this study, the authors have carried out an updated system-
atic review, including meta-analysis, of 80 studies from different parts of the
world that study the effects of CCTV.
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